Abstract-Oil price stagnation resulted in decreased investments in oil production and development. A direct correlation of a high degree was found between oil price dynamics and investments in oil production. This process will lead to a decline in oil production and reserves, causing supply and demand imbalance. It will be possible to retain the oil production level in Russia at 10.8 mln barrels per day and increase it to 565 mln tonnes a year against the background of natural decline in oil production, caused by field depletion, due to the implementation of new projects and development of new oil deposits, northern Arctic ones among them. The northern Arctic region is considered an important center of hydrocarbon production. Oil volume in the Arctic tundra today is more than 2.5 billion tonnes. Russia prioritizes this production area on account of several processes. Field development in the northern Arctic is relevant and timely. High environmental and economic risks characteristic of the northern Arctic macroregion demands accurate systems to assess risks of the Timan-Pechora oil province development. Models of optimal transport infrastructure are developed based on the oil market current situation. The authors have selected primary factors related to the northern Timan-Pechora Province conditions. Seven groups of factors were selected, matrices for each group were developed to identify prioritized external factors. At that stage, intercorrelation coefficients were defined to exclude dependent factors from the model. Expert analysis of matrices demonstrates anticipated probability of strategic factors and the degree of their potential effect when developing deposits. Qualitative assessment of factors was made with the analytic hierarchy process method. The analysis results will enable us to identify potential capabilities and threats to oil field logistics infrastructure design.
I. THE RESEARCH ISSUE STATEMENT
For a long time, investments in the oil and gas industry in countries with large oil and gas resources were considered the most lucrative. Among long-term projects, investments in oil extraction and refinement were attractive with their high yield and profitability against the background of positive pricing dynamics. Following the steep fall in oil prices in June 2014 and further destabilizing processes in the oil market, these investments declined. In the following period of 2015-2017, the macroeconomic situation in the oil market was also characterized by high volatility ( fig. 1) . After a slight increase in oil price quotations in 2015, the declining trend continued as a result of further imbalance between supply and demand. For instance, the annual average price of Brent crude oil decreased by 47.1% (to 52 US dollars per barrel), Urals oil price fell by 47.3% (to $51 a barrel) in 2015. In the second half of 2015, oil price quotations were at the level of $45-50 per barrel. A more unstable pricing dynamics was observed in 2016. Brent crude oil decreased to $27.5 per barrel, which is its lowest over the past 12 years. Today, the oil price is at $44-50 per barrel.
In these conditions, a large number of costly projects were postponed or stopped completely. With low oil prices, energy companies decrease operating and investment costs of oil fields exploration and production to retain output ( fig. 1 ).
The analysis of oil production investment dynamics and the oil price trend shows a direct correlation of a high degree (0.7-0.85 correlation coefficient), i.e., the rise of energy companies' capital expenditure is closely connected with oil price growth. The correlation coefficients were defined in the reference time series which have a complex structure and seasonal, trend / cycle components, as well as random constituents ( fig. 2) . After 2004, the stable growth of investments, given high oil prices and favorable development of the oil market, was connected with new projects being developed as a result of new investment opportunities (shale hydrocarbons, Brazil, Iraq, etc.), as well as their growing complexity (deepwater offshore fields, heavy oil, liquefied natural gas, etc.). In 2013 investments in geologic exploration and development grew by 11%, the total amount being $690 billion (65% more than in 2009). A significant rise in capital expenditure took place in the Middle East (21% in 2013), in Europe (20%), in the AsiaPacific Region (17%). Investment volume was somewhat lower in Latin America (grew by 14%), CIS (11%), Africa (8%). The market players were planning to increase investments in geologic exploration and development with high oil prices being kept. In 2014, the market collapse and oil prices, slumping by two and a half times, threatened payback and profitability of the current projects, launching a new negative trend in oil investments ( fig. 3 ). A number of oil companies have cut capital expenditure by half over the last three years. For instance, ExxonMobil cut capital expenditure to $23 billion in 2016 (in 2013 the expenditure was $42.5 billion). Chevron's costs associated with exploration and production reduced from 42 billion in 2013 to 25 billion in 2016. According to Goldman Sachs, an agency providing analysis, with low oil prices ($50-55 per barrel) investment projects worth $550 billion or more will be put on hold. Researchers and experts, who the authors agree with, think that investment maintenance today will provide companies with high yields for the long term. Waiting for oil prices to grow, as favorable time for investments, may take a long time. Under most optimistic forecasts, oil price growth can be expected in 2018-2019. With positive pricing dynamics, large-scale projects can be expected to rise again, therefore, investments returns are possible not earlier than in ten years. The decrease in investment projects may result in oil production and supply reduction in 2030-2035. Today production volume is declining due to efforts and agreements of the market players to stabilize the market. The International Energy Agency report for May states that the global output is approximately 95 mln barrels per day, which is 600,000 barrels lower than in 2016. In spite of the production drop oil supply exceeds demand by 800-1000,000 barrels. Soon oil companies will have to discuss an oil production increase. According to independent forecasts given by international (OPEC, Wood Mackenzie) and Russian companies (Russian Academy of Sciences, Energy Research Institute), by 2035 oil deficit will reach 4.5 million barrels per day [1 -2] .
Thus, investment development in conditions of oil market volatility becomes an essential process to secure profitability for energy companies. At the same time, oil price dynamics should be considered as it is affected by numerous factors: economic, regulatory and political. Various factors often have opposing influence simultaneously. A significant contribution to oil price fluctuations is made by new determinants, which include discovery and introduction of innovation technologies for production, new hydrocarbons emerging as alternatives, state policy related to subsoil users, etc.
II. PROPOSED METHODS, TOOLS
The study of the research object was based on reports and publications released by leading scientific organizations, which develop reports on the oil market state and forecast energy development. OPEC publishes regular reports on the state of the oil market, short-term and long-term development forecasts. In recent documents OPEC identified major trends of the market development affected by various factors: low positive global economic growth, weakening of growth in developing economies, decrease in capital expenditure by global oil companies. Energy Information Administration, U.S. Department of Energy (EIA), monitors hydrocarbon resources of all types, regularly releasing statistics reports on demand and supply correlation in the oil market. According to EIA, global oil consumption will continue to increase in line with oil reserves accumulation and production decline in Russia and the Northern Sea. The American Petroleum Institute (API) conducts fundamental research of the oil industry regulation. It predicts weakening of developing economies' growth (China, Russia, Brazil), which will definitely lead to oil market oversupply. The same conclusions are found in the World Bank reports. The Bank forecasts that the U.S. and OPEC member countries will keep sustainable growth of oil production. At the same time, investments in production are expected to fall in other countries. Energy Research Institute (Russian Academy of Sciences) monitors energy markets and develops forecasts for the market conjuncture, the energy sectors of regions and countries, based on geopolitical and macroeconomic trends. The Institute has conducted a large-scale research project 'Global and Russian energy forecast till 2040' to analyze key drivers of world energy development [1 -2] . The forecast predicts an average positive economic growth in the world, weakening of growth in China and BRICS countries, production movement to other developing countries in Asia and Africa, "as well as the U.S. and Russia, stimulating their economic growth and additional energy export."
The database of oil volume and cost parameters over a long period was formed for analysis. The first stage of data processing and analysis was frequency analysis of the studied oil market parameters with statistical estimation (the arithmetic mean, dispersion, mean deviation, quadratic deviation, variation coefficient, etc.). The stage of oil market parameters quantitative assessment involved different kinds of statistical analysis (correlation, dispersion, regression), economic and mathematical modeling. In the study SPSS and Statistica, software packages were applied to process data files and conduct statistical analysis.
III. PRELIMINARY RESULTS AND THEIR DISCUSSION
The oil price dynamics over the last fifty years shows that recent volatility is determined not only by recent factors, but new determinants as well. Energy market conjuncture changes under the influence of fundamental factors (table 1) . Hydrocarbon reserves, development of deposits, progress in geological exploration science and technology, the government's economic policy regarding subsoil use have direct influence. At the same time, supply and demand balance in the oil market is affected by the global economy development.
TABLE I. FUNDAMENTAL FACTORS

№
Fundamental factor
Brief description 1 Demographics (Table 2) The world population by 2040 will increase by almost 2 billion people, exceeding 9 billion (an average annual increase of 0.9%). 2 Gross Domestic Product (Table 3) World GDP by 2040 is 2.8 times higher than in 2010 (an annual increase of 3.5%).
Energy Policy
Existing priorities of the energy policy of the countries will remain. Measures will be introduced to improve the energy security of energy-importing countries. 4
Technologies It is expected to gradually increase the competitiveness of new technologies (shale oil), as well as support the current trends in reducing the energy intensity of the world's GDP.
Let us then turn attention to two fundamental processes, on which retaining and increasing the energy resource use level is based. According to the United Nations, the world population is going to rise by more than one fourth compared to 2013-2014 and exceed nine billion people (table 2) . Another important factor, directly affecting oil consumption, is the gross product rise ( Taking into account the given fundamental factors forecast, primary energy consumption in the world has a positive trend, rising annually by 1.3-1.5%.
Today new determinants of the oil market development are global political and military processes. Current events in Iran demonstrate stabilization enabling the country to enter global oil and gas markets. The oil production renewal in Iran with shale oil recovery rising will increase supply with sharp price movements. Another new factor is escalating tensions between Russia and the EU, which affected their energy relations and hydrocarbon supply destinations. The new energy policy of the EU will facilitate shifts in the European energy balance. Other new factors in global energy development include the Asian economic growth. In spite of coal production maximization in China and India, they will not meet their domestic energy needs which will change the global energy market volume. These processes will unavoidably affect Russia, posing additional risks and opening new opportunities for its export. Agreements between OPEC and non-OPEC member countries to limit oil output temporarily, as well as the Federal Reserve, the central bank of the United States, plans have become new determinants of the oil market development [4] . In 2014 global oil production increased by 1.8%, the highest growth rate over the last ten years. In 1920-1970 global oil production grew steadily (almost doubled every ten years), whereas from 1980, the growth rate slowed, several years later some decline was observed ( In line with the global oil production growth oil reserves are rising. Since 2014-2015Saudi Arabia oil reserves have increased slightly (1.1 billion barrels). OPEC countries continue to control the largest share of global reserves, which is 71.6% of the global volume [4] . Today global reserves total approximately 1660 billion barrels. More than 18% of the global oil reserves are found in Venezuela (29 barrels). From 2000 the country increased its oil reserves fourfold, mainly due to heavy and extra heavy oil. Saudi Arabia holds large oil reserves (around 268 billion barrels or 16% of the world's reserves). Russia and the U. S. have average proven oil reserves (80 billion barrels, 5% of the global reserves, and 36 billion barrels, 2% of the global reserves) [5] . Despite decreasing oil prices, the US increases oil production due to shale deposit exploration and rising development of existing fields. Among OPEC countries Iraq demonstrates the highest oil production volume, faces financial difficulties, fighting ISIS.
Over the time of 1974-2017 the Russian oil production dynamics show long periods of growth and decline. The long term oil production growth was followed by the fall in 1987, which lasted ten years. Since 2000 Russia has had a positive oil production trajectory ( fig. 4) , though the record level achieved by the RSFSR in 1987 (569.5 million tonnes) has not been achieved.
Given the results of petroleum refining at the internal market, the Russian export totaled 255-260 million tonnes in 2016. According to VYGON Consulting forecasts, in 2017 the Russian oil export to foreign markets will be 270 tonnes [6] [7] . The biggest part of Russian oil is exported to Europe. The Russian export oil flow to Europe will lose some market share to mid-range suppliers with cheaper resources. The Russian oil export to Europe will start to fall in 2020. By 2040, the European consumption of Russian oil will total 14 15%, which is two times lower than at present [1 Oil production needs should be met not only by oil production, but by oil reserves growth as well. In 2015 global oil reserves were 1657-1700 billion barrels. Numerous studies state that these reserves are diminishing significantly. Existing and proven oil reserves can meet the global human needs during the next thirty years. The largest oil reserves are in Venezuela (298 billion barrels) and Saudi Arabia (268 billion barrels). The Russian oil reserves are 80 billion barrels (5% of the global oil reserves). As mentioned above, factor the growth rate slowed, ne was observed ( In line with the global oil production growth oil reserves 2015Saudi Arabia oil reserves have barrels). OPEC countries continue to control the largest share of global reserves, which is 71.6% of the global volume [4] . Today global reserves total approximately 1660 billion barrels. More than 18% of the global oil reserves are found in Venezuela (298 billion barrels). From 2000 the country increased its oil reserves fourfold, mainly due to heavy and extra heavy oil. Saudi Arabia holds large oil reserves (around 268 billion barrels or sia and the U. S. have ven oil reserves (80 billion barrels, 5% of the , 2% of the global reserves) [5] . Despite decreasing oil prices, the US increases oil production due to shale deposit exploration and rising ds. Among OPEC countries Iraq demonstrates the highest oil production volume, as the country 2017 the Russian oil production dynamics show long periods of growth and decline. The longoil production growth was followed by the fall in 1987, which lasted ten years. Since 2000 Russia has had a positive ), though the record level achieved by the RSFSR in 1987 (569.5 million tonnes) has not ven the results of petroleum refining at the internal 260 million tonnes in 2016. According to VYGON Consulting forecasts, in 2017 the Russian oil export to foreign markets will be 270-275 million ggest part of Russian oil is exported to Europe. The Russian export oil flow to Europe will lose some range suppliers with cheaper resources. The Russian oil export to Europe will start to fall in 2020. By of Russian oil will total 14-15%, which is two times lower than at present [1] [2] [3] .
Oil production needs should be met not only by oil production, but by oil reserves growth as well. In 2015-2016б 1700 billion barrels. Numerous studies state that these reserves are diminishing significantly. Existing and proven oil reserves can meet the global human needs during the next thirty years. The largest oil reserves are enezuela (298 billion barrels) and Saudi Arabia (268 billion barrels). The Russian oil reserves are 80 billion barrels (5% of the global oil reserves). As mentioned above, factor reduction of oil prices causes the deceleration of investment projects, cancellation of plans to increase deposit capacity and production. Natural reduction of oil production due to oil field depletion and rising oil demand becomes more topical for many oil producing countries. Azerbaijan, Mexico, Equatorial Guinea, Sudan, South Sudan are expected to face the problem of oil production decline [8] [9] . Over a long period of time Russia has been diminishing its oil reserves. Oil stock quality deteriorates, as the share of tight oil resources increased to 55%. Most oil reserves have a (70-80%). It mainly refers to the European part of the country, producing one third of Russian oil and gas (around 155 million tonnes): the Urals and Volga Region, the North Caucasus, the Timan-Pechora Province. Oil producti Western Siberia too, even with the latest large field development start. The Russian oil production rise in 2011 2016 was based on projects in the east of the country (the Sakha Republic, the Irkutsk Region, the Sakhalin shelf), in the north of Western Siberia (Yamal Nenets Autonomous Area), offshore projects (table 5) . Oil production in the Volga and Timan-Pechora basins actively involves technologies of production stimulation. Smaller fields are used to compensate for a production decline in large and medium deposits in the region. Retaining the Russian oil production rate at 10.8 million barrels per day and its increase to 565 million tonnes will be possible due to investment project implementation and the development of new oil fields. It is the state's direct interest as it is the natural resources owner. According to forecasts of the Natural Resources Ministry, Russia will be able to increase its oil reserves by 13 Oil production can be maintained with more accessible sources, as well as with deposits reduction of oil prices causes the deceleration of investment llation of plans to increase deposit capacity and production. Natural reduction of oil production due to oil field depletion and rising oil demand becomes more topical for many oil producing countries. Azerbaijan, Mexico, Equatorial dan are expected to face the problem 9]. Over a long period of time, Russia has been diminishing its oil reserves. Oil stock quality deteriorates, as the share of tight oil resources increased to 55%. Most oil reserves have a large extent of field depletion 80%). It mainly refers to the European part of the country, producing one third of Russian oil and gas (around 155 million tonnes): the Urals and Volga Region, the North Pechora Province. Oil production falls in Western Siberia too, even with the latest large field development start. The Russian oil production rise in 2011-2016 was based on projects in the east of the country (the Sakha Republic, the Irkutsk Region, the Sakhalin shelf), in the Western Siberia (Yamal Nenets Autonomous Area), 5). Oil production in the Volga-Ural Pechora basins actively involves technologies of production stimulation. Smaller fields are used to compensate in large and medium deposits in the Retaining the Russian oil production rate at 10.8 million barrels per day and its increase to 565 million tonnes per year will be possible due to investment project implementation and the development of new oil fields. It is the state's direct the natural resources owner. According to forecasts of the Natural Resources Ministry, Russia will be to increase its oil reserves by 13-15 billion tonnes [10] . Oil production can be maintained with more accessible sources, as well as with depositsб having low permeability,
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which include the northern Arctic reserves. The northern Arctic region is considered an essential hydrocarbon production basin. Development of deposits in the north needs large investments in infrastructure improvement and development of transport routes. Oil reserves in the Arctic tundra rose by 2.5 billion tonnes according to the American experts' estimates [9] . It is underlined that the northern Arctic oil production region becomes a priority due to several processes. The process of high depletion at existing oil deposits and growth of tight reserves (their share being more than 60%) decrease the oil recovery factor, which does not exceed 30%. Oil production increasing needs investments and more expensive innovation technologies. It is challenging for Russian oil producers to increase investments due to ongoing sanctions and constraints, limiting Russian access to capital markets. In 2015 investments in oil production fell by 9 billion RUB. Investments in oil pipeline transportation dropped by 15 billion RUB. Most Russian oil companies use international ready-made equipment and technologies. Access to these technologies and equipment was banned in 2015, when the United States imposed strict limitations, preventing American companies from participation in oil production in Russia (deepwater regions, the Arctic shelf). As a result the first exploration drilling by Rosneft in the Kara Sea was stopped. The project was conducted together with the American ExxonMobil. Despite growing tensions in the Russian oil market, the country's oil producers extend their activities in the Timan-Pechora oil province, which is located in the Nenets Autonomous Area and the Komi Republic (350 thousand m 2 ). At present, the Timan-Pechora Province contains more than 180 deposits, 136 oil deposits, 4 gas deposits, 2 deposits have oil and gas, 13 ones have oil and gas condensate, 12 -gas condensate, 16 -gas. Lukoil and Rosneft companies have been developing the Timan-Pechora oil and gas province since 1998 and 2003 (table 6) . Further development and implementation of new projects depend on transport infrastructure enhancement. The development of the northern Arctic deposits is relevant and timely. It requires accurate assessment methods and models, streamlining transport infrastructure and taking into account the current situation at the oil market. At present primary factors are being selected for the North Timan-Pechora Province, their assessment by experts is based on the importance and influence on final results of the study. At the current work stage the main task is to develop the integrated environmental and economic model to conduct systemic analysis to evaluate and forecast basic factors in the territory's oil resources development. Seven groups of factors were selected (table 7) [11] . A matrix was made for each group to identify prioritized external factors. At that stage intercorrelation coefficients were defined to exclude dependent factors from the model, as independence of factors is an important condition for the model development. Expert analysis of matrices demonstrates anticipated probability of strategic factors and the degree of their potential effect when developing deposits. The analysis results will enable us to identify potential possibilities and threats. It is necessary to design effective routes for oil transportation. The next stage of the research involves factor analysis to select factors necessary to develop models. These models are part of an expert system to develop oil transportation infrastructure in the northern Arctic Region. development will enable us to predict mean values for the most significant factors, which define oil transportation logistics when developing oil deposits. Quantitative assessment of factor influence was made with the analytic hierarchy process. As a result, the weight coefficients were established, their sum equaling one unit (or 100%) [11] . Due to differences in factor groups' size, the weight coefficients were adjusted to a common scale and multiplied by intergroup weight coefficients ( fig. 6 ) [11] .
The analysis demonstrates more than 65% parity of economic factors (operating and capital costs, incomes) over environmental factors, which is explained by their high uncertainty and significant risk, affecting the project effectiveness [11] . Financial and economic factors, fluctuating widely, depending on the market conjuncture, the geopolitical situation, legislation changes, and other conditions, can largely affect revenue performance and profitability of projects. 
IV. CONCLUSIONS AND PLANS FOR RESEARCH OF THE PROBLEM
Thus, the global oil market is currently dealing with the economic crisis. Over the period to 2040, it is expected to be transformed significantly. The market changes will be affected by rising self-sufficiency of North America due to unconventional oil and gas resources, growing energy demand in developing Asian countries. Energy resources import to Europe will increase slightly, which fact changes the oil and gas import structure. In these conditions, oil market development in Russia involves maintaining oil reserves and production, because over a long time, Russian oil reserves have been declining. Despite growing tensions in the oil market, Russian oil producers extend their activities in the Timan-Pechora oil province, which is located in the Nenets Autonomous Area and the Komi Republic. Further advancement and implementation of new projects to enhance transport infrastructure in the Northern macroregion, given its high environmental and economic risks, requires improved methods to assess environmental and economic risks of future exploitation, development of algorithms to identify effective routes for oil transportation. Qualitative analysis of factors demonstrated the significance of economic factors, the cumulative weight coefficient of which will amount to 65.5%. At the current stage, the main target is to develop the integrated environmental and economic model to conduct systemic analysis to evaluate and forecast major factors in the territory's oil resources development. The conducted research results and conclusions will be applied as the theoretic and methodological basis for the development of new oil deposits, taking into account relevant factors.
